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(57) Abstract: COPYRIGHT: (C)2003,JPO 

PROBLEM TO BE SOLVED: To provide a 
spectrophotometer of high accuracy and high reliability 
not requiring the positional adjustment between optical 
parts or the like and an adjusting mechanism, capable of 
being miniaturized simply and capable of being 
manufactured as one chip by utilizing a semiconductor 
technique. 

SOLUTION: The spectrophotometer is equipped with a 
light waveguide 2 formed by removing an Si substrate 1 
by etching, the light incident slit 3 formed to the 
stepped end surface of the Si substrate of the light 
waveguide, the diffraction lattice 4 formed to the end 
surface of the light waveguide opposed to the light 
incident slit and the photodiode array 5 formed on the 
end surface side of the light waveguide to which the 
light incident slit is formed so that a part of the Si 
substrate becomes a light detection part. The light 
incident slit, the center of the diffraction lattice and 
the light detection surfaces of the individual 
photodiodes constituting the photodiode array are 
arranged on a Rowland circle to constitute the 
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1 ] t . ttX^aKK^M^WSI^K 

* !/ y h t , MfE?t*&!S§l^{|i|0«B'b b< ttiWE** 

i «:'>«:< kt>«*.-CV^rfc«r»«i 

[Sf**4] l!f(fE;fc»i£?gl4. ffil«SrSJltW«-e*A/ 
feKBS-C*) s:i £#$c t 1 ~ 3 o V 

5 ] tt&.ytm$z&m* 14, '7* h k 
7wt-fc5:i t -r* w#s i~4 w v >-rtt^ 

[I8*g6] tfj|E7* h^^— K7WI4, 

1 WIS! co^ tf * -> -v A-S t , /Hi ft 

mmm 1 ot^ tr^r * * y + (Dfflus 5ra*® t -r 

[1S#>S7] K7Mtt. ^1* 

Kieawmi*asoa*ii^®t, t*s*a:wi-Bc: 

^ $ nfc{£i@S<D £ 1 *«S!<0 ^ tr * •> - v /HI i: „ 

©ttfii/i^^U, StrSEmi*mS«5^f **S"*/i- 
® <nmm SrSftffi <t 1" 5 r. i: i: "T 5 »** 5 tr#, 

8 ] mt7*V?>(i!r- KT W 14, flfJlES? 

2 itsroftii & HfjfEl? i itirox tr^r * 

S r. £ t»iit5»*S6XI4 7 K«5»3fe3t*W-. 

[ w*ii 9 ] fttna3ft«&&, fwria* Ait^ ffi 

[000 1] 



[0002] 

[ftjfc^ftffi] 12131::, 4fe<k^«rK(tfc:fflv^*i,«« 

05 ^/5Sg£tt£ft-5&l£l01 ^102 , U^X103 , 

K^^f-a^jy M04 , , y M06 ,. E 

*^S(t-5fc*<7)7^ h^-r^— K108 *SIB^lJ$4xfc7 
* h y-T *— KS*109 , rco«-7^ b^-f K108 co 

in , s^tv-t'ioo *»fe*>m*s:it«Wte«ii-r5 
fc*com-§-iaa i cii2 ^sa^bT, ^3fe3t«w-^«^ 

15 [0 0 0 3] rcoi 5' , <c1llfiS;co^^a[t^{r^o^t5.^ 
co^^^^XA|i x VJ,T<D£.0\Zt£Z o 3tMl02 it) 
ffi*t$nfc^H3 J± % W^Xl03 =&^-LTs**4^3--<s/ 
M04 (w.W$tt, SW-^ig^tt^CfcJt^.^^ h 
^^t)0 0 f*^SrSi@Ufc^fett. icom, u-^Xl05 T- 

20 6HX^C05fc*«)MiE^^Sn, v hl06 SriilbT 
0tff*&^lO7 lcS?Jt$tb5 0 Etfffe^-107 Bg#t5tSr 

3ti--5. ^7^- hVsfJr- K108 |±, r<oB^&gll4 

tctt«ajbfcm»ftSrttl^i-^„ ^•T^T'llO 14, Y 
?<< it— K108 tel»lfc»jSb-CK»tbtu, #7^- h 

Ki.08 *»t>ffl*3iL««aES:J««urttiAi- 
■•&„ (St^II C112 t4, #TVX110 ^t><Otb^)SrL 
30 OGJE^, A/D^^Sr^oT, 4ftfMIfiiL 

Kl±, 7^>--fe:>-^fe5VS4^l<*:7^ b^^iir— 
KSrT W ±(wiB?iJ Ufc 7* h ^ ^— KT u-f «s-jR 
W-C'feS, *fc, -JS«3lC(4^U s/ M06 fMIt'i 
35 ■5<fc5K, 3t^l02 ^fj-^ix^,, 
[0 0 0 4] 

h b'\z X 9 *iS4^3t Ufc3fc***tftffiT?# * i: 

45 V^9t(7>-efoS„ U^U^/JSPj, «*©^3l£3taEW-e 
(4, K 0ST*T-&ll t 7* H^V^--K5:d-9 

50 [ 0 0 0 5 ] 4 fc, [Hltffl&T-cO fyfffo^y U-Xffl 



- 2 - 



2004 03 15 10:53 



1#§a2 0 0 3-1 396 1 1 



ZtlZE\ffi&¥<nz7is— XffiRSJ±2~3/tm-Cfc9, r. 
ro^u-XimiBS: 1 / 2 r £1" kfMKroftflrcii 
JtLV\ JEfc, ^3UKftO*#$tf 1/2 
n-7VK<OP3o?ft* J l t Sfcl/2i:*t)» 3fe¥fflfi«r 

[0006] U±$tW L-fc<fc 5 tc x f6*©^3t*flEW-e 

[000 7] *3SWH:, «3tEW^3(yt*tfK:*S»t*±IE 
mJBjjS 5 fcft tz & $ ixfc tor-, #9fc*BiBK!* 

[0 0 0 8] ^•it*«fe<oSWSrig-<5 i, iit**Ill- 
m-tZZ. irSrSWi-T^. BI#»2K:«3363I§H:, *ig 

^i(W«j*3t*«!S©*j*srit«i- « - £ £ etot-rs,, 
v>m& zmm-t s ^ t & b «> £ -r * . ' »#* 9 k« 

[0 0 0 9] 

Tift oft Alt* WiB3tW«tKrtffl!l«?*Sffit b 

[0 0 10] £©J;5lw«j*-t-5£ilc < fc*>, #A#t* 



[0 0 11] W*qi2lrff5«WH:. frf**I 1 
05 ***W-»-*SV x "C, ffiE3t**-7-tt. WIE3t*jft«Srt« 

ffi&iz i. •? , isisf»^. t am* y h t ytnxvtM* 

[0 0 12] »*S3fc«5«Wtt. 
^3tflfH-t-*5V>-C, MriS%¥*?l£. 8SIE56#jK!Srt»- 

[0 0 1 3] if*^41C#,5^li, it*^l~3(OV^ 
i*n^l«(^5^3t:>t«H-t-*J^T, MIB^^ttiS 

t4, ^f b i *R»ss*t-c»E/>««Be-e«> s r t t -r 

[0014] m*3®5ir^5*Mi±, it*Jli~4rov^ 

^*jv^-c, Wfc-y* Yif^ar— KTu--rii, fifll 
tS©^ f * > \ >^M t . \?9*ri/* >^m 

^3fc*«W-J=*5V^T, MIE7^ h KT W (4. 

t, ttitr**'>-r-'i'*rtfc^SHfcK»«o*2i» 

«a©*t»»t*»e>.*9. wfBigiJtaso^f^^v' 

50 tit5tOTi>5„ 
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[0015] £i.±<D 4 0 \Z % %m&&M=i-t Y- 

^^-Krv^srfflv^i tic 49, m^Rxmrn^ 

[0 0 16] W*qi9»r«5*Wtt, tt#£l~8©V* 
SflfE7feAM*y y K W^4NIHP&0 t |WB««ElMI 
r«<t?lC Tt^&SS, 3tA«H-*yyK ft^ifi 

[0017] 

UC*5V>T. lttSilfi, 2l4Si Sfil Sr^y^V 

^**u-c»»fts*ifc**tt*, 3»3te»ft«S2«>si 

JfeASt* y y h 3 bMfa+&XM&f62nWB»tzil&& 

ztitcyt^m^t vxnmffife"?. 5 i43tAW^ y y t- 

3 t>m&isin.iz.ymm& 2 rosssffidic:, s i isi©- 

y h 3 . mWM* 4 ©*^&t)!7 * b jfj h'T l~f 

[0 0 18] £fc, ^&!S2Wi£ffi6{CI±, Al 
VM4Au ^t'CO^JRiC^^Slt^ 5 ^— f-A >-?£foX 
V>3„ m^f^4<0*ffifct,Al *>5<^f4Au ft 

{|!|<k&5Sa±tcf4Al &5VM4Au ft ifW&Jiy- 4 
«-«8^^-x^^^$^TJ3t), ^rUTSi lilt 

[0019] r. <d 4 o \zmf8L&Ktc&%yt8m\z.*i^x 

14, *A«N-* y y h 3 4 *> *MZfrtz.%\H.$$$ 9 T'^-f- 

4 5i-, mjffc^-cRat- #7t£ft, 7*h^>f*- 
kt u-r 5 k Ait u . yxvy^ir— ka=> e>» ^>n/c« 

*AfcfK<* e>n*:r vt'&OW #*&J1Ih]I6* iff- 
J: ft S. ftAW* y y 1-3^14, % 

7T^'W0l;:493USA^£ft54 5Kfto-0>5. 
[00 20] iit, 3fr»i£8 2 tta»ra«rRWtttt"eJ* 



#KMffiftft/5S!RitX$ft£^tl4&^ 

y^K<OP3±^iaaLfc7tAlt^ y y h 3 SC4 9 *^y- 

[0 0 2 1 ] &tw, *AJt»l^oV^-CttWi-<5. 1212 
fc, ^T^tSBOtt^EISr^-ro I2l2lc:^:1-4 5t". ?tA 
10 WSBI4. Si S«l«-3tAM^y y h3£#7x-f'<— 
10cOifA^ll^^bT*^;$ttT^S o ptAlt^yy 
h3CDj^$3a (^T-EI^) (4, Jt^iSSS 2 5/^ 
^^$ils)DT*fe5o ^•7r-l'^' ? -l0cD#ASl511i4. 
r. toff Aas^^if A 7 r ^ loro 3 r ogp^ 
15 TtAW^-y y h3ir|slCfi:a{-<54 5^, 3tyr 
Sc>^<og|l$(c:Si a«1^^5,^^^$tbT 

§fc(t^y^>-i/$nT*J«?, itlhS^7 5:Si Sffil 

4*— 10*sffx$ix54;9^^oTi>5. *7r^^- 
lf Aa5iioffiiJffitrf3:ttfct>^il2l4, ffAStbS3t-yr-Y 

25 [0022] %^^xih%m'fc*k=i- 4<r>WWt£ 
^-To Si S«l *a«SrHite*y^V 

30 T'^— XWPS«:l~5 urn^K, 7* h^-r^— 

fc N /=>^ry*^i? — ^f6]#(4. la, b(D5*>ffi 
«©*#*ffi, •f-/«c^*>t--C-l4affiSr, m*Sr**K: 

35 4 5 »r^i-S<D/55-^t?fcS. 

[0 0 2 3] ^ic, ^«^m*^<7?7^- vy^ir— KT 
U-Y 5roi¥*B*«J*»-oV>TSiPJ-r5. E14<7? (A) , 
(B) ir, ^rJx-etv^^- hy-f^— KTU-fg|J^w*£^ 

40 Wmi^-fo 1214(75 (A) , (B) |d*3^T, 13, 14^ 

UtiBli^n^hg^&fi^S'iS 7* V?40r— KT-fc 
0> h^^— K13, 14, 15ttagM-e^Bt$*ft 

#7* h^-l'xj-— K13, 14, 15W§:3tSl3 j , HiKlf 
45 15 j (4, Tt^iSSg 2 (^Jgffi 6 trfiitlc:^^ tbTV ^5. 
13p, 14p^O'15pl4, #7^- K13, 14, 15 

^broWStta^Sr^SfcftoWffi^y KT»**. 

T% #7^- hy-Y^--Kl3, 14, 15rog3t^ftW^W3t 

14, 7t Hy*^ KWSrii«7fe»t^SBt-^fctl$^5 ro 

50 -c-, 0fawaajebfc««w3t<o*sr«-7* h^^-K 
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13, 14, l5X'%:yttZ>ZbtfXZZ> 0 
[0 0 2 4] <tk\^ EI5i£r#flBLftj4SP>, 7*.b^* 
- KOT«it»roV^Ift!^-t-5 0 B5tt, 04 cd (B) co 

a-a' «itc«iofc7* hy-f yoimmmm*^ 

faK, P*ifctWfl7, N*:x.fcr* /UJiisfttfN* 
Sffil9ldJ:t)«^;$tuXV^-5o 201*7* Y?4*— KaS» 

l7fc««WJ=aajtS*urv^5. 21ii{£^fflcDSi SMfc 

SS 2 rt<&#a««*0>£lH]-ca!>.5. 
[0025] 7* bfJ*— Kte*stt«±*«i 

ftflttl* % N-^t°^dr->-yyuJ118T-foSfcto. P*fc 
tWil7S:»<»j5W-5i:*te, N" * fcT* *->^Jfl8 
tN*&Kl9<D#ffifitaSr, *^*?S*ffiJc:^$n5 
^JRS^23S i m£m Clw Lt t N" ^tr^S-Mr/V 

[0 0 2 6 ] iKV^T, ±|ES6«IO»fflH=»a»3l6*«W- 
<ttKifcfr8;fcov*-C. 121 6 (O (A) ~ (G) ic^-Miaft 

xeia^Rsu^dSbfis^sLw-f-s,, m6<D (a) k 

iioTE^tt^KSStta-Sri^U Bcog|5:£l±7* h** 

[0 0 2 7] *i\ @6(0 (A) iC^-TO; 5 Ni© 
S i S«31±ti N" ^ fc»* > -V A-/132 SrJ£j£ U7t*« 

K^^«*£W»cP*ltti:JB33Sr»ja-*-«. 

06© (b) td^-ripii, wsaftajkfflw^y ^^mt 

-ft-Kffl©=^^ b*— A-35&7* h!)y/77^ 
t-*9»j*i-5. »ci-, HI 6 co (C) fc^-fJ:5lw, 7 
* h ^ KcoEi&jtStfSHg/-* y K365r Alfc t'co^ 

*i=.fc9jBj«u si mfe%.m^m~m%.m&m<D^v 
3 ^mumw*tei$&. 7* v y*>w&>< y k 

3, ai AjRBitt^^y^jfefeav^ttiRjiifefc 

1 £r/8^fct>co$r*Lfc;^ rtUctiPSS^tvf, Cu 
, Ti , Au ^jfco^Sfc^VSiTiN^fco^JS^ 

[0 0 2 8] E)6co (D) iOTtJ;^;^ ftigflfc 



SirlH^, (5]#Tte^pT540COWffi£ 

X\ Wt%gMY<D3LWm : fkX'3bZ>%7<fftx V y bM (El 
^■frT) , Isffirte^-plWO, 7* h^-f Kco§:7tffi4l 

(e) i^-r<t5(c, %■? r ^( '<-mKnuftv>nft* 

7 7 <4'<—nxU4a$:mj$rtrZo mz, El 6 co (F) K 
10 ^i" J: 5 tw, 3fe^KSBcoSES42^IslJf*&^40coffl!| 
ffifr. Al ^«44&RJJtJBIJ: l/tfl&fr*-*. m?. 
RHJKtLTAl SrfflV>T^-5/JS x «S©*if»i: LTAu 
fc-5v>|4Ag 4<!:co^JS^5:fflV^-tt>J;V^i{imp* 

[0 0 2 9] j&l^T. El 6 CO (G) tc^-r«t5i-. S'Jii 
fEKSftfc, -^cOtSiCAl AJR«45*s^aW«i:U-C» 
fig $ ixB-^ft 7tJ /<— nxme(oM $ ixfz Mitmfo 
47§r, Al ^^45^fi£$tufcffi^5fe^j6SS2{r^AS 

7x^^^-^X3543, 46{r7t7T'f'^<— 48^ffA-TSo 
StihS«47i Uri4, Si ^-et<tVNU77^^->^ 

[0030] w±co j; o izm&zivtcmtytmmzxn 

[00 3 1] (MS 2 co^JfecojF^) ii>:{c: v 
^7t7tSH-co^2co*Jfe<o^ffilrov^TIttBJi-S. *H 
40 *Eco^figf4> 7* h*Vf*- K«?«5t!fl**4*«)*-e, ■ 
teco^ll^l co^Jgco^figi:|s)^-c-i?S. -twfc*. 
7* h^-Y^- Kco«it<0^{cov^^-r^ 0 EJ7 

co«5t?r^:-ro 4*3, 0 5^Lfc|?lco|£;&<off2fi§i 
45 Rl— ©«J*S*Jwl±IB]— W-^Srf+UT^b-CV^S. 7* 
h^-Y^--Ki±. Si »«JbSD<£ ^^$^(pltc, P + i£ 
15:S17, N" ^t'^^^>-y^l8, N"ti«>&*jg51.ft 
t/N*S«19{r.t tjfflffi£$jxxv>5. 20147* 
- K^Cjffi^maESr^ttJ-ffcfecolg^s' K"C» P* 
50 tt«»17fc«ftWfc«Stt3ii,-CV**. 21(±^«l^coSi 
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Sa ? 5t^&K2<r5*ffilC^$^fc#JlSlt^. 24l43t 

[0 0 3 2] d^T*. 7* KK*Stt33E&<§ 
«15M£f4, N" ^fc^^^/ujf i8T*ifc-5fc*!>, P*t£ 

Lfc&JSK*H8l23ffi i f5l3f|H] btc: bt\ N" ^ t"^ 
/L-Jl 18/45 ftSHStSg 2 l*J (OlHlSf*&^ 4 irj; 

l -c * £ tt mrnx-mm $ n z ± 5 tc^-r & r t \z x 
SSbv^jsKiftS. 

[0 0 3 3] Z<D£ b*£W&<D7* YfJUr— Ktt, 
1 o»||fi Ltzffifev>7* b *— K± 9 . 

-r F&vm&vim vx&fkimmzmjg: bfc t c 

[0 0 3 4] 7* h^^"— K<Dg3fej£g£W 

flH#l-*nfci#s Si (N*»E19) f-WS^Ufc 

briSft^^^^Miii-sot^b, ^mm<ommx 

14, N"aJ65i^51^IETLroN- ^t°^drv-+/-U@18 
[00 35] (*3©3ak©»«B) *»^» *JBWte«5 

^Mi3t«tl-<om3<o^J6o^^ov>-cSiMi-5 0 #H 

m<oMm±. y*h^^—v<Dm^7im^i><D^x\ 

Jl52#Si aasasEiw©** e>i\ ftT 7* 

tw, 36**H8W*ix5«ISBK:»j«S*tfcP* |£fUB52±fc 



[0 0 3 6] :roi5i7t Ytf-^Hr— Ynffim^Z. 

^KomMmm^m^zit^xms, mzm&.& 

P* ffitfeSl7^P>N- J. fc°* =Sr '>*vmi8~»JStJ<5£5. 
35JIS<0»tlB«) 7*h^t- K«?«Jfe»4, §3tSJr P 

20 izQzm&mf. a*su*ffif*iET?«)*3B4*+yr«) 

[00 3 7] 4 Jb\ *%1&<om&X\-i, % 1 co|gJfe<^^ 

i©7^- k ^ agffl bfc hco&mm * 
25 mn<r>Mmttm 2 nsmw&i&n -7* v ?j Kir t> 

iiSffl (±# 5 * t? t &v \ 

[003 8] ($4©M«fi) m4<D^JgcO 

30 Ei9w (a) , (b) tw % ^etv^en 

y y httffiW#*&ESr;^i-„ (A) , (B) 

T% D y V 3 £?fc^7--l'^-ffljAgini tOP^ir 

35 7t^U>-X54^^i-S 0 rw3t#^^X54i4, Si S 

[003 9]<fclr, r©3t^tu^X«>fi|3t*iSfe*IBlHl»r 
40 01O<D (A) , (B) }c3t^^^X<DS}it^ 

j*WXglg|Sr^:-ro *"f, EilOO (A) \Zffrt£o\^ 

r^DX-r^(44v^ 0 ^tc, Si K«S:f^®S-fkb-C, Si 

[0 0 4 0] iroiplc, i/yXisi ADXifSft^bt? 

50 2 umm&<Dm^^^^X'^>rHi. 



- 6 - 



2004 03 15 10:53 



&m 2003-1 3961 1 



JSMfc/hft^u^X©*^^^**: ttSfcfe, u- 
Klttc J; 5 D S Stfbrt* 5. 

[ o o 4 i j ztib<D*Mc&&mmi'ZMikJj& 

ico^t, I2lltf> (A) , (B) &#H&Lfta*$>tftiM-t- 
s 0 *i"Blii<o (A) £ 5 uyx©wt 

r.n*^7^bi--5. m^mu<o <b) tss-t-is 

&3*$tAbT, uvX#57t^-fr-C^^^X$r^ 

CifiSVM^vXSr^T-^ So 
[0 0 4 2] :©± 5lw3t^U-^XSr3fe7 7"f #A 

^ifflW$ft3A»3fc»J£»lt#riS/h£<ft»K EIJrfcHF- 

[00 4 3] frmM'Dl&ffi-Vte, S i g&Srgtft 

b-r^u-^XSr^bfctw^^L/c^, ft^uvX 
if A(fc«tt:#* U^XWXm <OJL?£ if LTfc^, 
^c^smtf^aufc^uv-XSrffA •EfttfcJ; 

v\ r ti, si m&.&mtisxyt^V'^x&ft 

^feAlt^y y h t^^r-r^-ifAgp^wKl^tt/ct 
y^Fi^^h^t- KflBottBte^wvXSria: 

So 

[0044] 5 (Ojli&CQ^fi) Kid. fg 5 WlliSW 
TW^BJi--5 0 Ell2lc:*5V>-C, 61tt3t^U^X, 62(* 

ixb©3t^^ s K:»tbn-cv^5o r.r.-c\ ft^u-^x 

^ y -;/ h 3 SriiotTflffiM-Six**!*. ft^UVXeild J; 



•9m?t$tiTXyXA62lrAW$^ XyXA62StK5 
V if <<*— KTW 5 tzA*ti"5 0 7* hy-T^- 

- ft w 5 *»?>#?>n.fc«#H:, fl-anctsw htntr 
05 vxs^ft#^®[Hi?s^if(-j;9m^a$n-5o * 

^wvX x Xy XA&tf^-wftWPli, ftMI&Sg 
[0 0 4 5] r.«?J:5i&«IJ*fcJ:*^3t3t««-fcJ:*i. 

So 

[0 0 4 6] 

30 fe&ftX'<n%<omzi)V£<%<Dmmwm*fa±&i£. m 

#f ftSff S:ffiv>T if s/^Sifffii^ 9 > ®Sig*fe 

40 mm<omwnvm\ 

$Rc7?fc;*:#4#!l2|-t-fc S. 
45 [03] ^KOHlfeo^tcfcltSlHltffl&^-wJJ:*:^ 

mx'hz 0 

[EI4] %\<r>fm<nm&Vz.&nz>-7*yif<<ir-YT 
[H5] Bl4^Uyt7^- h^^— KWA-A' jjgfd 

50 te^tmmmxhz. 
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[06] &Uzn*L1t9SHD9m<o&m\ztoz&%% i & 

[07] *s2<om*0>&mz*&»*%Bm<o7* by 

[08] »303W©»Jifc flil5d j t j MWw7ji . h y 

[09] m4<Dmm<z>jrmim^^m^yt?<^ 

[010] B9K*U«l4©iSafco»iit*JJtS3ft*U 
[011] H9fc^L3tif4©3ftK«)»»!:j8it**itu 

•So 

[012] m5<omte<oMmtzmz&Kfti£ftz^- r 2 tm . 

[013] «^»**«HHOE««Wt«fcj5%i 1B . x . a! , 

i si «« 



2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13, 14, 15 
13 j , 14 j , 
13p, 14p, 



17 P'&ffcg 

18 N-^fc 0 *3r>-.f /i^jg 
19 

20 WBs<y K 

05 21 Si ggft$| 

22, 23 ^JSS*fJ^ 
24 

31 Si 

32 N-Jttr^^^yujf 
10 33 P + $ZHkm 

34, 37 is])=H>mtm 

35 h * — /U 

36 SffiX j, K 

38 nm/** 

15 39 U-J^ Y 

40 HJiffte^gp 

41 •?* vtr4*—Ys&m 

42 3fcW&»jSoB 

43, 46 3t7 7 >r/<HfA» 
20 44, 45 Al £:jgJ8| 

Si 

t^X# 



15 j 
15 p 

[02] 



47 
48 
51 
52 

25 54 
55 
56 
57 
58 
30 59 
61 
62 
63 





[05] 



24(2)- 



20 



1 22 
23 




S 4 



-18 



-19 



- 8 - 



2004 03 15 10:53 



4$g|2 0 0 3-1 396 1 1 
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**B§2 0 0 3-1 396 1 1 




imi 2] 

imi 3] 



10 




(51) Int. CI. 7 

G02B 5/04 
5/18 

// HO 1 L 31/10 



20020 CB04 CC05 CC11 CC13 CC15 
CC42 CC63 CD06 Cf)24 CD33 
2H042 CA07 CA12 CA17 
2H049 AA06 AA18 AA37 AA44 AA48 

AA58 AA64 AA68 
5F049 MA02 MB02 NA10 NA19 NB07 

PA14 RA02 RA10 SS03 SZ13 

SZ16 TA11 TA20 



40 



F I 

G02B 5/04 
5/18 

H0 1L 31/10 



C 
A 
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